THE mortality from the two diseases of the respiratory system, bronchitis and pneumonia, in children is commonly accepted to be largely dependent on the incidence of unfavourable weather conditions which predispose to infection, but there is not unanimity of opinion as to the meteorological factors which are most closely associated with their onset.
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In addition to these data for the five cities, the death-rates from bronchitis, pneumonia and respiratory diseases, respectively, in children under five years of age in the 55 registration counties of England and Wales for the decennium, 1901-1910 ; and the death-rates from respiratory diseases in the same age group in the 42 registration counties of England in the decennium, 1891-1900, were also extracted from the decennial reports and were correlated with the mean annual temperature and mean annual rainfall for the corresponding counties. These meteorological factors for the counties were determined in a special manner to be described later.
The present investigation in regard to the two diseases was restricted to their incidence in children in the age period 0-5 years, because this group is well denned, has a high mortality, and comprises individuals, who, in the great majority of instances develop a similar type of pneumonia, viz., bronchopneumonia, are probably, in large measure, similarly susceptible and similarly exposed to the influence of the weather in the different cities; and on whom the effect of other adverse agencies may be regarded as more or less equal. The recorded mortality from respiratory diseases in children, moreover, while influenced doubtless in some degree in the more recent years by the fashion of recording measles, whooping cough, etc., the primary cause, as the cause of death instead of bronchitis or pneumonia, the terminal cause, as may possibly have been done not infrequently in earlier years, has not, like that for adults, been markedly modified during the last three decades by epidemics of influenza. The data are thus more truly comparable than would be those of adults for the longer period of years that has been considered. It is intended, however, to issue later a separate study of the relationship of weather conditions to the mortality from respiratory diseases in people at the other extreme of life for the shorter period of years up to 1890 about which time influenza became-epidemic.
A survey of the data suggests that there has been a transference of cases from bronchitis to pneumonia in recent years in accordance with change of fashion in diagnosis. This is a strong argument in favour of combining the figures for the two diseases for the purposes of the investigation. It has been decided, however, to examine the mortality data for each disease separately, as well as for the two combined, in the cities to see what differences may be elicited as it is not certain that they are influenced exactly in the same way by weather conditions.
With regard to the data utilised, it must be conceded that the totals of fatal cases may not be a very accurate index of the number of cases that actually occurred as the mortality in both bronchitis and pneumonia is variable and need not run exactly parallel to the incidence of the two diseases. It must also be acknowledged that some of the cases recorded as terminating fatally in any one month, may not, owing to the variable duration of the respective diseases, have originated in that month. By taking the aggregate deaths for such a long period as a month, however, it was hoped that the great majority M. YOUNG 153 of the cases ultimately fatal would be correlated with the mean values of the weather factors coincident with the onset of the diseases therein, although great accuracy in this respect could not be expected. For the Scottish towns, with the possible exception of Glasgow, it was practically essential to use the monthly figures as the data for the weekly deaths were not sufficiently numerous for the purpose of correlation. In the case of London, however, where the numbers were greater, the correlation coefficients were also calculated between the number of weekly deaths and the meteorological factors in the corresponding week and each of the two preceding weeks, as will be described more fully later.
Before discussing the correlations found, the varying mortality from the two diseases throughout the year may be referred to briefly as the figures for the four Scottish cities and London are available. The seasonal incidence is 
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very evident in both bronchitis and pneumonia, both diseases being most fatal in the first and last quarters of the year and least fatal in the third quarter. Table I shows, for each of the diseases in each of the Scottish cities and in London, the percentage of fatal cases occurring in each quarter of the year taking the average of all the 55 years. In the second quarter of the year there seems to be a slightly higher proportionate mortality from pneumonia than from bronchitis in Edinburgh, Aberdeen, Dundee and London
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but not in Glasgow. The differences are not large, but, in view of the size of their probable errors, may be regarded as statistically significant. It is said to be a feature of pneumonia that its prevalence is prolonged further into the spring than that of bronchitis and there appears to be in the data for all the cities, except Glasgow, evidence in support of this view. The variation in mortality throughout the year is shown in greater detail in the annual death-rates for each month from bronchitis and pneumonia which are given in Table I . Graphs have also been drawn for London, Glasgow and Dundee to illustrate the seasonal incidence of the mortality from the respective diseases in relation to the corresponding mean temperature, relative humidity minimum in all in August. As regards pneumonia, the maximum death-rate is found in December in Glasgow, Edinburgh, Aberdeen and London, and in January in Dundee, while the minimum death-rate is found in all the cities in August or September. There is thus abundant evidence in the data that the weather conditions obtaining in the winter months are accompanied by an increased mortality from both bronchitis and pneumonia and it now 156
remains to be seen if the method of correlation will serve to differentiate the most potent predisposing factors amongst those under review. The coefficients of correlation found between the number of fatal cases in each month from the respective diseases and the two diseases combined on the one hand, and the several meteorological factors under consideration on the other, are shown in Table II For Glasgow, Edinburgh and Aberdeen with 54 years' statistics and for Dundee and London with 45 years' statistics, correlation coefficients require to be approximately equal to 0-250 and 0-300 respectively, to be regarded as statistically significant. The same standard applies to the succeeding tables.
Mortality from bronchitis and temperature-mean and mean minimum.
The coefficients of correlation between the number of monthly deaths from bronchitis and the two temperature records-mean and mean minimumhave all been calculated and are shown in Tables II and III but it is obvious, from a survey of the coefficients that those for mean minimum temperature exhibit in general a similar trend to, and would suggest the same conclusions as, those for the mean temperature. While the minimum temperature coefficients may not infrequently be a little greater than the corresponding values shown for the mean temperature it will be sufficient to confine the discussion largely to the relationship of bronchitis to the latter making only occasional reference to mean minimum temperature where such seems advisable.
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If cold weather predisposes to the onset of bronchitis, as is generally believed, then there is probably a level or critical point below which the temperature must fall before it has any injurious influence, or its effect is shown in an increased mortality from the disease. As this low temperature level or threshold is more likely to be attained and more commonly and more extensively transgressed in the colder months than in the summer when it is probably rarely reached on the average, the coefficients of correlation in the winter months are presumably a more accurate index of the effect of the fall of temperature on the death-rate. Though the coefficients for all the months have been tabulated, special attention will thus be directed to the coefficients for the colder months (and in the weekly data to those for the colder weeks) which are, on the average, greater than and more regular in value than those for the warmer periods of similar duration.
For each of the four Scottish cities, the mean values of the correlation coefficients between each pair of variables for the whole series of twelve months and for the six colder months-the first three and the last three of the yearwere computed. The mean values of the corresponding coefficients for each month of the year in the four cities were also determined. On comparing the coefficients, it is found that considerable variation occurs from month to month in those for each city and that there does not appear to be much evidence of agreement in corresponding months in the different cities. While the values of the correlation coefficients for the several months in Glasgow are with two exceptions negative in sign, the values in the other three towns M. YOUNG 159 change irregularly from positive to negative in different months of the year. These values are, however, most frequently within the range + 0-2 and -0-2 and are probably statistically insignificant. While the regular sequence of negative coefficients for the different months in Glasgow would suggest the tendency to an inverse relationship between the number of deaths from bronchitis and the monthly mean temperature, a relationship which is perhaps still closer between bronchitis and the monthly mean minimum temperature, it cannot be stated that there is definite evidence that such an association obtains in the other three towns. The inverse relationship described is, as would be anticipated, more clearly indicated in the coefficients for the first three and last three months of the year in Glasgow. While the correlation coefficients for January and December in Dundee and that for December in Edinburgh are negative in sign and exceed 0-2 in value, the coefficients for Aberdeen in these months are obviously insignificant. The correlation coefficients between the number of deaths from bronchitis and the mean temperature for the different months in London, though they show considerable variation in value, are uniformly negative in sign. The mean value of the. coefficients for all the months is -O242, and for the first and last three months -0-254. This suggests a tendency towards an inverse association between the number of deaths from bronchitis and the mean temperature of the corresponding month, the lower the mean temperature, the greater the number of deaths; this seems to support the conclusion that would be drawn from the coefficients calculated from the Glasgow data.
On investigation, there appeared to be some evidence of an approximately five yearly periodicity in the figures for bronchitis deaths in Glasgow, and it seemed possible that this might have some effect in determining the magnitude of the correlation coefficient. In an attempt to exclude this possible influence, correlation coefficients were calculated for each of the six colder months for the period of 50 years between the deviations from the number of deaths from bronchitis in the month in any year and the average number of deaths in that month in the five adjacent years, of which the given year is the centre and the mean temperature of the corresponding month (Table II, col. 1 a). The correlation coefficients remained negative and statistically significant in four out of the six months, indicating that the correlation found between the mortality and the mean temperature is real and is not to be accounted for by the periodicity in the figures.
Mortality from pneumonia and temperature-mean and mean minimum.
The coefficients of correlation between the monthly deaths from pneumonia in children and the corresponding mean and mean minimum temperatures for the four Scottish towns were calculated and the two sets of values for these cities and the values for mean temperature in London are shown in Tables IV and V. It will be seen that the mean values of the twelve monthly coefficients and of those for the six colder months of the year in each of the four 160 Scottish towns are less than 0-1, showing that no consistent relationship, either inverse or direct, between the number of deaths and the temperature is evident, on the average, in the months throughout the year. For the mean temperature, the series of means of the corresponding coefficients for each month in the four towns are small in value and variable in sign; in only two months, April and November, does the mean value exceed O2, and of these, the sign is negative in the former and positive in the latter. The correlation coefficients between the monthly mortality from pneumonia and mean temperature in London vary irregularly in sign and in no month attain a value as high as 0-2. While the coefficients for a few individual months in Glasgow and Edinburgh suggest a tendency therein to an inverse relationship between pneumonia and mean temperature, the only conclusion that can be drawn from the coefficients as a whole is that, if any consistent relationship exists between the mortality from pneumonia and the temperature that prevails, it is not disclosed by correlating the monthly deaths with the monthly mean or minimum temperature.
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Mortality from respiratory diseases and temperature.
With the view of excluding the influence, on the correlation coefficient, of the transference of cases from bronchitis to pneumonia in the data that has occurred in recent years, the correlation coefficients between the monthly deaths from bronchitis and pneumonia summed together, and the mean temperature of the corresponding month have been calculated for the six colder months of the year for each of the four Scottish towns (Table VI) . While some of the coefficients for the months in Glasgow appear to be statistically significant and the mean of the six is -0-276, suggesting that the number of deaths from the respiratory diseases in children in this city is inversely 162
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associated with the mean temperature, only one or two of the coefficients for the months in the other three cities can be regarded as significant.
Mortality from bronchitis and relative humidity.
The interpretation of the correlation coefficients between these variables in the different cities, as shown in Table VII , presents some difficulty. For Glasgow alone, the problem, at the first glance, seems simple as the coefficients for the several months, are uniformly positive in sign and all exceed 0-3 in value; that for February being as high as 0-7 and that for November 0-4. They may thus all be regarded as statistically significant and seem to indicate a definite, direct association between th'e degree of relative humidity and the mortality from bronchitis-the higher the relative humidity, the greater the mortality from the disease. The mean of the coefficients for the twelve months is + 0-439 and that for the six colder months, including the first three and the last three of the year + 0-418. This is less than the mean of the twelve coefficients as some of the coefficients for the intermediate months are relatively large. The correlation coefficients for Aberdeen are, with one exception, positive, and, though only two or three of them may be regarded as definitely significant, the uniformity in the sign of the coefficients seems to suggest the existence of a tendency towards a direct association between a high relative humidity and a high death-rate from bronchitis in children. For Dundee, however, the coefficients for all the months, with one exception, are negative and exceed 0-20 in value in half the months and 0-30 in two instances; while those for Edinburgh vary irregularly in sign and exceed 0-25 in value in two months only, viz., in January where the coefficient is positive and in May where it is negative. The coefficients for the different months in London are generally negative though some are positive. In two months, namely, March and November, the coefficients exceed 0-30 in value and are negative in sign.
There is thus no evidence in these last named towns of a direct association between the mortality from bronchitis and the index of relative humidity, such as might be concluded from the Glasgow and Aberdeen data; if the coefficients suggest any association at all, it is an' inverse relationship.
Mortality from pneumonia and relative humidity.
If discussion were confined to the relationship between these variables as seen in the Glasgow data, the interpretation would be comparatively easy as the correlation coefficients for all the months are negative in sign with one exception, in six of the months exceed 0-25 in value and are statistically significant (Table VIII) . This would suggest that the mortality from pneumonia is inversely associated with the degree of hamidity, i.e. the relatively 
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drier the atmosphere may be the greater the mortality. This suggestion receives some support from the coefficients found for Aberdeen which are, with a few exceptions, negative in sign and in some months exceed 0-25 in value. The monthly coefficients for Dundee are, however, as consistently positive, with an equal claim to significance and suggest that the prevalence of pneumonia is favoured by a relatively humid atmosphere. The majority of the coefficients for Edinburgh are negative in sign but only two, viz. those for January and November can be considered to approach a significant value. About half the coefficients for London are negative and the other half positive, but only one, viz. that for July, which is negative, can be considered significant. It is evident, therefore, that while humidity would appear to have an inverse association with the mortality from pneumonia as is shown in the results for Glasgow, a view which is, to some extent, supported by the coefficients found for Aberdeen, this apparent association is not confirmed by the coefficients found for Dundee. It is worthy of note that, while the Glasgow data show a positive correlation between bronchitis and relative humidity in the several months, the correlation between pneumonia and this meteorological factor is as consistently negative. This would appear to indicate that, while a relatively moist atmosphere predisposes to bronchitis, the onset of pneumonia, on the other hand, is favoured by a relatively dry atmosphere. This difference, if real, may be regarded as, to some extent, in favour of the view that the two diseases are distinct, and in opposition to that which attributes nearly all deaths from bronchitis under five years of age to broncho-pneumonia in which the physical signs are indefinite.
Mortality from respiratory diseases and relative humidity.
The correlation coefficients between the combined figures for the monthly deaths from bronchitis and pneumonia and the relative humidity in the six colder months for each of the four Scottish cities are shown in Table IX . For Glasgow, five of the six coefficients appear to be statistically significant and the mean value of the six is + 0-315, suggesting a definite tendency for a high relative humidity to be associated with a high death-rate from the respiratory diseases. This direct relationship was also found between bronchitis and relative humidity, and the deaths from bronchitis being more numerous than those for pneumonia, the preponderance seems to determine the direct relationship for the two diseases combined, as the relationship suggested between the deaths from pneumonia and the mean relative humidity is inverse. The values of the monthly coefficients for the other three cities are practically all statistically insignificant and the mean values for each city are less than 0-1.
As it seemed possible that the correlation coefficients between bronchitis and relative humidity, pneumonia and relative humidity and respiratory diseases and relative humidity for the Glasgow data, which were relatively high in comparison with those found for the other Scottish cities, might be available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S002217240000855X M. YOUNG 165 determined, in some degree, by the five yearly periodicity which appeared to exist in the mortality figures, other correlation coefficients were calculated, for the first three and last three months of the year, between the differences in the number of deaths, (1) from bronchitis, (2) from penumonia, (3) from respiratory diseases, in any month in one year, and the average number of deaths in the corresponding month in the adjacent five years of which the given year is the centre, and the relative humidity in the corresponding month. The correlation coefficients found in this manner from the bloxamed monthly figures between bronchitis and relative humidity, pneumonia and relative humidity, and respiratory diseases and relative humidity, were much less in value than those found from the actual figures and were not statistically Tables VII,  VIII and IX) . While this would appear to indicate that the correlation coefficients between the mortality from bronchitis, pneumonia and respiratory diseases, respectively, and relative humidity in Glasgow are due to the periodicity in the mortality data, the effect of which is probably eliminated by bloxaming the data and correlating the differences, this does not seem to be an adequate explanation of the reduction in the coefficients that takes place by using this method, as it will be recollected that the correlation coefficients between the same averaged data and mean temperature, remain significant. As there is no definite periodicity visible in the figures for relative humidity for any month in the series of years to account for the reduced values of the coefficients, it is possible that the application of the bloxaming process to the mortality figures results in the smoothing out of the deviations and that the consequent reduction in the coefficient is, to some extent, forJourn. of Hyg. xxm 11 tuitous. A high relative humidity in Glasgow may be indicative of the presence of fog or other muggy, unpleasant conditions which, as is well known, are more prevalent in this city than in the other Scottish cities and may be responsible, in part, for the differences found in their coefficients of correlation.
Mortality from bronchitis and rainfall. The coefficients of correlation between the monthly mortality from bronchitis and the amount of rainfall in each month in the different towns are shown in Table X . The coefficients for the several months in each town vary irregularly in sign and show considerable variation in value. The means of the coefficients for all the months in any one of the Scottish towns, and of the corresponding coefficients in the same month for the four towns rarely exceed 0-1 in value and cannot be regarded as statistically significant. The only warrantable conclusion seems to be that the average amount of monthly rainfall has no appreciable or consistent influence in determining the mortality from bronchitis in children.
Mortality from pneumonia and rainfall.
A survey of the coefficients of correlation between the number of deaths from pneumonia in each month and the registered rainfall in the corresponding month for the several towns, as given in Table XI , shows no evidence of a consistent relationship between them. There is a suggestion, from the values of the coefficients found for some individual months, in the Scottish cities that, in these months, there may be a tendency towards an inverse association between the mortality from pneumonia and the amount of rainfallthe less the rainfall the greater the mortality-but there is no definite evidence of this in the coefficients for the months generally.
The correlation coefficients that have been found between the number of deaths in each month from bronchitis and respiratory diseases, respectively, and the monthly mean temperature in Glasgow and London, while suggestive of the existence of some inverse relationship between these variables, indicating a tendency for the mortality to be increased with the prevalence of colder weather, are perhaps not of sufficient magnitude to warrant the conclusion that such a tendency is unequivocally present. In addition to the possibility that some fatal cases, owing to the variable duration of the disease, may not be correlated with the appropriate temperature coincident with their onset and so may tend to obscure the real relationship between the mortality from the disease and the temperature, another possible source of inaccuracy is that, in correlating the monthly mean and minimum temperature with the mortality from the diseases, the effect of sudden changes of temperature of such short duration as to influence only to a small extent, if at all, the monthly means is not elicited; although it would appear, from clinical experience and observation, that these sudden or less prolonged changes may exert a considerable influence on the mortality from and the prevalence of bronchitis and pneumonia. It seemed probable that more detailed information of the influence of the temperature accompanying the onset of the diseases might be obtained from the correlations between the mortality from the two diseases 168
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in the shorter period of a week and the mean temperature of the corresponding week as well as that of each of the two preceding weeks. These, as has been mentioned, have been calculated from the data for London for the first thirteen and last thirteen weeks of the year only, as it was in this period of the year that the real effect of reduced temperature on the respiratory deathrate was likely to be shown. We now come to consider the relationship between the several meteorological factors and the weekly mortality data. The correlation coefficients are shown in Tables XII and XIII and the relationships found therein will be discussed briefly. Weekly mortality from bronchitis and temperature-mean and mean minimum. The correlation coefficients between the number of deaths in each week from bronchitis in children under five years of age in London, and the mean and mean minimum temperatures of the corresponding weeks are negative in about 42 out of 52, or 80 per cent., of the weeks in the year. The means of the coefficients for the 52 weeks are only -0-127 and -0-115, respectively, so that a significant inverse relationship between the mortality and the temperature is not evident generally in the weeks throughout the year. The correlation coefficients for a number of the weeks at the beginning and at the end of the year, the colder weeks, are, however, of sufficient magnitude to be regarded as statistically significant and to indicate an inverse association between the mortality and temperature. The coefficients between the number of fatal cases in each week and the mean temperature of the preceding week and of the week before that show that the mortality is more highly correlated with the temperature of the previous week, than with the temperature of the corresponding week or that of two weeks before. The majority of the coefficients are statistically significant and the mean for the 26 weeks is -0-327. For the mortality and the temperature of two weeks before, the mean of the coefficients is -0-263, while that of the coefficients between the weekly mortality and the temperature of the corresponding week is, as has been mentioned, -0-218.
An attempt was made to obtain evidence of the influence of the sudden or less prolonged changes of temperature on the mortality from bronchitis in children by correlating the number of weekly deaths from this disease in children in London with the differences in temperature in preceding weeks and with other temperature deviations, but the values obtained did not show an appreciably closer relationship between the mortality from bronchitis and such deviations of temperature than was found between the mortality and the mean temperature of the corresponding weeks.
It is probable that some relationship, determinable by correlation, may exist between the number of deaths from bronchitis in weekly or monthly periods and the aggregated or accumulated temperature below a certain critical temperature in the same or some antecedent period of a similar duration. Absence of all information at the present time, however, as to the temperature level which may be regarded as critical for the respective diseases and the amount of work that would be necessary to determine it by trial, preclude this method of investigation.
Weekly mortality from pneumonia and temperature-mean and mean minimum.
The coefficients of correlation between the weekly mortality from pneumonia and the mean and mean minimum temperatures of the corresponding weeks throughout the year do not show such a, high proportion of negative sign as is found for bronchitis. For both temperatures-mean and the mean minimum-the negative coefficients are about equal in number to the positive coefficients and the means for the two series of 52 are identical and practically zero, viz. + 0-006. For the 26 colder weeks, the mean values of the coefficients are -0-043 and -0-045. There is thus no evidence that, in general throughout the year, the mortality from pneumonia in any week is related to the mean or the mean minimum temperature of the corresponding week. On correlating the number of weekly deaths from pneumonia with the mean temperatures of each of the two preceding weeks for the same period of the year, there is no evidence that the mortality from pneumonia is more closely related to available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S002217240000855X M. YOUNG 171 the mean temperature of the preceding week than to the temperature of the same week or to the temperature of two weeks before.
With reference to this result, it is interesting to note that Dr Greenwood 1 obtained definitely significant correlation coefficients on correlating the deathrate per million from all forms of pneumonia in each of the first twelve and last twelve weeks of the year respectively, for a series of 40 years, 1850-1889, in London, with the mean temperature of the immediately preceding week. The coefficients for the weeks in the first quarter and last quarter of the year were -0-371 and -0-458 respectively. The relatively high magnitude of these values apparently depends, in large measure, on the inclusion in the mortality data of deaths of old people who succumb readily to the pneumonia which is predisposed to by the fall in temperature of the previous week.
Weekly mortality from respiratory diseases and mean temperature.
The correlation coefficients between the weekly deaths from the two respiratory diseases, bronchitis and pneumonia summed together, and the mean temperatures of the corresponding and the preceding week are shown iti Table XII. The weekly mortality is apparently more closely related to the temperature of the preceding week than to the temperature of the corresponding week. The mean values of the two series of correlation coefficients are practically identical with those found for bronchitis and mean temperature and are apparently determined, in large measure, by the preponderance of the component figures for bronchitis over those for pneumonia in the combined totals.
Weekly mortality from bronchitis and pneumonia and relative humidity.
Of the series of 52 correlation coefficients between the weekly mortality from bronchitis and the relative humidity in the same week, 45 are positive and the mean is + 0-175, while the mean of the coefficients for the 26 colder weeks is + 0-126. Though there would appear to be, in the coefficients for a few of the weeks, some indication of the existence of a tendency towards a direct association between the mortality from bronchitis and the degree of relative humidity, the reverse of what has been found for bronchitis and mean temperature, there is no evidence of a tendency to such a relationship between the mortality from bronchitis and the relative humidities of either the corresponding or the preceding week in the weeks generally.
In contrast to what is found for bronchitis the majority of the correlation coefficients between the number of weekly deaths from pneumonia in children and the relative humidity in the corresponding week are negative. The mean of the coefficients found for the first thirteen and last thirteen colder weeks of the year is -0-092, while the mean of the coefficients between the mortality from pneumonia and the temperature of the preceding week for the same 172
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period of the year is only -0-123. There is thus no evidence that, throughout the period of the year investigated, any definite relationship exists between the weekly mortality from pneumonia and the recorded relative humidity of the corresponding or preceding week.
Weekly mortality from bronchitis and pneumonia and mean rainfall. The coefficients of correlation between the weekly mortality from bronchitis and pneumonia, respectively, in London children and the rainfall in the corresponding week show no evidence that the mortality from either disease is related to the average weekly amount of rainfall.
Mortality from bronchitis and pneumonia in registration counties of
England and Wales, and mean annual temperature.
Fortunately it has been possible to investigate the influence of the meteorological factors, temperature and rainfall, on the mortality from bronchitis and pneumonia in children under five years using other data than those described for the cities. These comprised the death-rates from bronchitis, pneumonia and respiratory diseases-the two combined-in the 55 registration counties of England and Wales for the period 1901-10, as recorded in the decennial supplement to the report of the Registrar-General of England, and the corresponding particulars for respiratory diseases in the 42 counties of England in the decade 1891-1900; the Welsh counties not being given separately for this period.
The average annual rainfall for each several county has been estimated by superimposing the outlines of the areas with different amounts of rainfall as shown on the map of the British Isles prepared by Dr H. R. Mill, Director of the British Rainfall Organisation, on another map of large size showing the boundaries of the counties. From the latter map it has been possible by the aid of the planimeter to obtain the area of each county, the areas therein with different amounts of average annual rainfall and from these to calculate the average annual fall of the county. The figures for mean annual temperature for the respective counties have been obtained by a similar method from a map prepared by Prof. A. J. Herbertson, published in Bartholomew's Meteorological Atlas. In this map the actual temperature in different places is shown and not, as is usual, the temperature reduced to sea level. It will be readily understood that the mean actual temperature calculated for a complete county from these different values, can only be accepted as a fair criterion of the climate to which the majority of the children therein are subject if these are more or less evenly distributed throughout the county as is the case in many counties of England and Wales.
The coefficients of correlation found between the mortality from bronchitis and pneumonia, respectively, and mean annual temperature in the registration counties are shown in and pneumonia together or respiratory diseases for the period 1901-10 and (4) respiratory diseases for the period 1891-1900, respectively, are all negative. They are all approximately of the value -0-3 and three, at least, appear to satisfy the criterion of statistical significance, the fourth and smallest-that between pneumonia and temperature-being not quite but approximately three times its probable error. These values would seem to indicate that there is an inverse relationship between the mortality from the diseases in the registration counties and their mean actual temperature. It is well known, however, that the amount of respiratory disease is influenced by the presence or absence of urban or industrial conditions and so variations in regard to these in the different counties might account, in some degree, for the apparent relationship found. In the supplement to the Registrar-General's report for 1901-10 there is given, however, for each registration county, the proportion of the county which is urban, taking London as 100. The correlation coefficients found between the mortality in the different counties from bronchitis, pneumonia and respiratory diseases, respectively, and the proportion of the oounty urban, were determined and were found to be approximately + 0-6.
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As the proportion of the county urban may be regarded as a very rough index of the intensity of industrial conditions therein, it has been possible, by the method of partial correlation, to determine the relationship between the mortality from the respiratory diseases and the mean annual temperature, some allowance having been made for environmental conditions. The partial correlation coefficients that result are still statistically significant and being negative indicate that there is a real inverse association between the mean annual temperature and the death-rates from the diseases, the higher mortality being found in the colder counties.
Mortality from bronchitis and pneumonia in registration counties and rainfall.
The correlation coefficients between the death-rates from bronchitis, pneumonia and respiratory diseases, respectively, in the registration counties and the corresponding rainfall are quite insignificant showing that there is no apparent relationship between the mortality from these diseases and the amount of rain that falls; thus confirming the conclusions that have been drawn from the results from the monthly and weekly data in the several towns investigated.
SUMMARY AND CONCLUSIONS.
In the preceding pages, an analysis has been made of the correlation coefficients found between the number of fatal cases from bronchitis, pneumonia and respiratory diseases, or the two summed together, in children under five years of age in London, Glasgow, Edinburgh, Aberdeen and Dundee, and the meteorological factors, mean and mean minimum temperature, mean relative humidity and mean rainfall, for a period of from 40 to 50 years; and between the death-rates from bronchitis, pneumonia and respiratory diseases amongst children at the same period of life in the registration counties of England and Wales in the decennia, 1901-10 and 1891-1900, and their mean annual temperature and mean annual rainfall and it seems warrantable to draw the following conclusions.
1. The meteorological factor, amongst those investigated, that seems to exercise the greatest influence in predisposing to an increased mortality from, and presumably an increased incidence of, bronchitis in children in the cities, is the prevailing temperature. In accordance with the average duration of the disease, the mortality is most intimately related to the mean temperature of the preceding week and is, on the average, as closely related to the temperature of two weeks before as it is to that of the corresponding week. The relationship is inverse, the lower the mean temperature the greater the fatality from bronchitis. As suggested by Dr Leonard Hill, the cold weather probably compels children to remain indoors in stuffy, overheated rooms where infection is intensified and health weakened by heat stagnation, a lowered metabolism and want of sunlight. M. YOUNG 175 2. While there is a suggestion from some of the correlation coefficients found, that pneumonia in children may have some inverse relationship to mean temperature this association is not shown in the monthly or weekly data generally.
3. There is a definite inverse relationship between the mortality from the respiratory diseases, or bronchitis and pneumonia summed together, and the mean temperature; and, as occurs with bronchitis, the relationship to the mean temperature of the preceding week is closer than to that of the corresponding week.
4. The mortalities from bronchitis, pneumonia and respiratory diseases (bronchitis and pneumonia summed together), in children under five years in the registration counties of England and Wales, are inversely associated with the mean annual temperature in the corresponding counties. This association still persists after allowance is made for the proportion of each county which is urban, a proportion which has been taken as a rough index of industrial conditions therein.
5. The mortalities from bronchitis and pneumonia in children in the cities examined and in the registration counties are not influenced in any consistent manner or degree by the amount of rainfall.
6. While the coefficients of correlation between the corrected monthly deaths from bronchitis and respiratory diseases, respectively, and the corresponding mean monthly humidity in Glasgow seem to suggest the existence of a significant direct association between these variables, viz. the moister the atmosphere, the higher the death-rate from bronchitis; such a relationship is not definitely indicated in the coefficients found for the other cities. The magnitude of the coefficients for Glasgow is apparently determined, in some degree, by the periodicity in the mortality figures. It is probable, however, that the periodicity is not wholly responsible for the correlation found as the correlation coefficients between the mean temperature and the deviations in the same monthly data from the five-yearly moving average-the method adopted to eliminate the effect of the periodicity-are not very different from those found by using the actual figures. There would appear to be some evidence for the view that a high relative humidity, when associated with a low temperature, has some influence in predisposing to an increased mortality from the respiratory diseases.
